In the structures of the two title coumarin derivatives, C 14 H 12 O 6 , (1), and C 20 H 16 O 6 , (2), one with acetate and the other with pent-4-ynoate substituents, both the coumarin rings are almost planar. In (1), both acetate substituents are significantly rotated out of the coumarin plane to minimize steric repulsions. One acetate substituent is disordered over two equivalent conformations, with occupancies of 0.755 (17) and 0.245 (17). In (2), there are two pent-4-ynoate substituents, the C C group of one being disordered over two positions with occupancies of 0.55 (2) and 0.45 (2). One of the pent-4-ynoate substituents is in an extended conformation, while the other is in a bent conformation. In this derivative, the planar part of both pent-4-ynoate substituents deviate from the coumarin plane. The packing of (1) is dominated by -stacking involving the coumarin rings and weak C-HÁ Á ÁO contacts link the parallel stacks in the [101] direction. In contrast, in (2) the packing is dominated by R 2 2 (24) hydrogen bonds, involving the acidic sp H atom and the oxo O atom, which link the molecules into centrosymmetric dimers. The bent conformation of one of the pent-4-ynoate substituents prevents the coumarin rings from engaging in -stacking.
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Chemical context
Coumarins and their derivatives have wide applications in a number of diverse areas. They are used in the pharmaceutical industry as precursor reagents in the synthesis of a number of synthetic anticoagulant pharmaceuticals (Bairagi et al., 2012) , the most notable being warfarin (Holbrook et al., 2005) . Modified coumarins are a type of vitamin K antagonist (Marongiu & Barcellona, 2015) .
In another important application, coumarin dyes are extensively used as gain media in blue-green tunable organic dye lasers (Schä fer, 1990; Duarte & Hillman, 1990; Duarte, 2003) . Coumarin tetramethyl laser dyes offer wide tunability and high laser gain (Chen et al., 1988; Duarte et al., 2006) , and they are also used as the active medium in coherent OLED emitters (Duarte et al., 2005) .
4-Methyl coumarin derivatives have previously been used as acetyl-group donors for post-translational modification of proteins via an acetyl-CoA independent mechanism (Raj, Singh et al., 2005; Raj, Kumari et al., 2006) . Calreticulinmediated acetylation of glutathione-S-transferase (GST) using substrate 7,8-diacetyoxy-4-methyl coumarin, DAMC (1) (systematic name: 4-methyl-2-oxo-2H-chromene-7,8-diyl diacetate) has been shown to inhibit GST activity in a spectroscopic assay (Raj, Singh et al., 2005) . The crystal structure of ISSN 2056-9890 the related compound 7,8-dihydroxy-4-methylcoumarin (Kurosaki et al., 2003) has been reported. Pentynoyl probes have been used as chemical reporters to monitor protein acetylation (Bateman et al., 2013; Yang et al., 2010) . For background to bio-orthogonal reactions using alkyne-azide cycloaddition, see Sletten & Bertozzi (2011) and Yang & Hang (2011) .
We have synthesized a new coumarin derivative, 7,8-dipentynoyloxy-4-methyl coumarin, DPeMC (2) [systematic name: 4-methyl-2-oxo-2H chromene-7,8-diyl bis(pent-4-ynoate)] as a chemical reporter of calreticulin's acyltransferase capabilities (Singh et al., 2011) . As part of this work, the crystal structures of both coumarin derivatives are presented in this article.
Structural commentary
This paper reports the structures of two derivatives of coumarin (systematic name; 2H-chromen-2-one), C 14 H 12 O 6 (1) and C 20 H 16 O 6 (2), which are to be used as chemical reporters of calreticulin's acyltransferase capabilities. These two compounds will be first discussed individually and then compared.
In the structure of (1) (Fig. 1) , the coumarin ring is almost planar (r.m.s. deviation of fitted atoms = 0.0063 Å ) with O2 in the plane [deviation of 0.0048 (9) Å ]. Both acetate substituents are significantly rotated out of this plane to minimize steric repulsions [dihedral angle of 66.19 (7) to the coumarin ring for O3, O4, and C11, and 79.4 (3) for O5, C13 O6A]. One acetate substituent is disordered over two equivalent conformations with occupancies of 0.755 (17) and 0.245 (17). The metrical parameters of both the coumarin ring and acetate substituents are in the normal ranges.
In (2) (Fig. 2) , the C C group of one of the pent-4-ynoate substituents is disordered over two positions with occupancies of 0.55 (2) and 0.45 (2). The coumarin ring is almost planar (r.m.s. deviation of fitted atoms = 0.0305 Å ) with O2 significantly out of this plane [0.144 (2) Å ] but O3 in the plane [0.063 (2) Å ]. One of the pent-4-ynoate substituents is in an extended conformation (O5 to C21) while the other is in a bent conformation about C13. This can be seen from a consideration of the O3-C12-C13-C14 torsion angle of À46.3 (2) compared to the equivalent torsion angle O5-C17-C18-C19 of 176.16 (12) . The planar parts of both pent-4-ynoate substituents deviate from the coumarin plane but by different amounts [40.90 (15) for O3, O4 and C12 compared to 74.07 (10) for O5, O6 and C17]. The metrical parameters of both the coumarin ring and pent-4-ynoate substituents are in the normal ranges including the C C triple bonds [C15A C16A = 1.186 (9), C15B C16B = 1.169 (11) and C20 C21 = 1.177 (3) Å ].
Supramolecular features
The packing of (1) Diagram of the structure and numbering scheme for (2), showing the major occupancy component only. Atomic displacement parameters are drawn at the 30% probability level.
HÁ Á ÁO contacts (Table 1) involving C13 and O6A(x, 1 + y, z) as well as C6 and O2(x À 1, 1 + y, z), C15A and O2 (1 À x, Ày, 2 À z) which link the parallel stacks in the [101] direction.
In contrast to (1), for (2) the packing (Fig. 4) is dominated by R 2 2 (24) hydrogen bonds (Table 2) involving the acidic sp H atom and O2 which link the molecules into centrosymmetric dimers. The bent conformation of one of the pent-4-ynoate substituents prevents the coumarin rings from engaging instacking in contrast to (1).
Database survey
Our group has reported a number of related structures (Jasinski & Paight, 1994 Jasinski & Woudenberg, 1994 Jasinski & Li, 2002; Jasinski et al., 1998 Jasinski et al., , 2003 Butcher et al., 2007) .
Synthesis and crystallization
7,8-Diacetoxy-4-methylcoumarin (1). 4-Methyl-2-oxo-2H-chromene-7,8-diyl diacetate (DAMC) was synthesized using a previously reported procedure (Jalal et al., 2012) .
7,8-Dipentynoyloxy-4-methylcoumarin (2). 0.5 mmol 7,8-dihydroxy-4-methyl coumarin, DHMC [systematic name: 7,8-dihydroxy-4-methyl-2H-chromen-2-one], 2.5 equivalents pentynoic anhydride (Malkoch et al., 2005) and catalytic 4-dimethylaminopyridine (DMAP) was stirred for 24 h at room temperature in anhydrous THF (2 mL). Ice-cold water (25 mL) was added to the reaction flask, and the filtered crude product was washed with hexanes followed by recrystallization from ethanol to obtain small brown crystals of 4-methyl-2-oxo-2H chromene-7,8-diyl bis(pent-4-ynoate).
Spectroscopic analysis: 1 H NMR (400 MHz, CDCl 3 ): 7.51-7.49 (1H, d), 7.20-7.17 (1H, d), 6.29 (1H, s), 3.01-3.08 (2H, m, HC C), 2.89-2.84 (2H, t, C C-CH 2 ), 2.61-2.70 (4H, m, OOC-CH 2 ), 2.44 (3H, s, CH 3 ), 2.09-2.11 (2H, C C--CH 2 ).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . For (1), the H atoms were positioned geometrically and refined as riding: C-H = 0.95-0.98 Å with U iso (H) = 1.5U eq (C) for methyl H atoms and = 1.2U eq (C) for other H atoms. One acetate substituent is disordered over two equivalent conformations with occupancies of 0.755 (17) and 0.245 (17) .
In the refinement for (2), the H atoms were positioned geometrically and refined as riding: C-H = 0.95-0.99 Å with U iso (H) = 1.5U eq (C) for methyl H atoms and = 1.2U eq (C) for Table 1 Hydrogen-bond geometry (Å , ) for (1). Symmetry codes: (i) x À 1; y þ 1; z; (ii) x; y þ 1; z; (iii) Àx þ 1; Ày; Àz þ 2. Table 2 Hydrogen-bond geometry (Å , ) for (2). Packing diagram for (2), viewed along the a axis. R 2 other H atoms. The C C group of one of the pent-4-ynoate substituents is disordered over two positions with occupancies of 0.55 (2) and 0.45 (2). Table 3 Experimental details.
(1) (Agilent, 2014) for (1); APEX2 (Bruker, 2005) for (2). Cell refinement: CrysAlis PRO (Agilent, 2014) for (1); APEX2 (Bruker, 2005) for (2). Data reduction: CrysAlis PRO (Agilent, 2014) for (1); SAINT (Bruker, 2002) for (2). For both compounds, program(s) used to solve structure: SHELXT (Sheldrick, 2015a); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015b) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) . Special details Experimental. Absorption correction: CrysAlisPro (Agilent Technologies, 2014) Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm. Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
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